
COMMENTS ON FIELD INVESTIGATION OF BEDROCK IN
HIE EXPLOSIVE ORDINANCE DISPOSAL RANGE,

BRUNSWICK NAVAL AIR STATlON
DATED 22 JANUARY 2003 BY GANNETT FLEMING

EA Engineering, Science and Tedlllology has reviewed the U.S. Environlllental Protection
Agency (EPA) trip report entitled 11,e Field lilvesligation ofBedrock in The Explosive Ordillallce
Disposal Range Brullswick Naval Air SUl1ioll by EPA's consultant Gannett Fleming, Inc. dated
22 January 2003

EA is concerned by the continuing trend of Gannett Fleming, on behalf of EPA, presenting
hypothesizes and theories for the Naval Air Station (NAS) Brunswick project in documents that
have not had the supporting data provided to the Brunswick Technical Evaluation Group (TEG)
that would allow a third party professional peer review of the proposed theories and h)1Jotheses.
Without presenting supporting data, other groups cannot provide an independent review of the
proposed theories and hypothesis. We bclicve this constitutes a signilicant problt:m, as this
continuing practice has the potential to misinfoml the public through documents that have
become part of the Administrative Record. Currently, there has been no review of Gannett
Fleming's data by the Navy or its eonsultiint. Instead, the Navy and EA have spent considerable
effort refuting and disproving Gannett Fleming's hypothesis and theories. Despite the good-faith
allempts by the Navy tu fucus these discussions so issues can be resulved, new theories continue
to he put forth which have limited the ability of the TEG to evaluate CUtTent conditions, and to
move the Long-Term Monitoring Program forward at this facility. We believe the unsupported
hypothesis Pllt forth by Gannett Fleming have delayed by several years the implementation of a
natural attenuation remedy, and limiting or cessation of ground-water extraction. This delay in
evaluating other effective remedies for ground water in the Eastel1l Plullle may have resulted in
the expenditure by the Navy of considerable time, resources, and money.

In an attempt to resolve this ongoing issue, EA recommends that the Navy submit EA's comment
letter to the NAS Brunswick Administrative Record with a Navy cover letter so that the Navy's
interests are represented and procedural concerns are documented.

EA's review comments of this document are presented below.

GENERAL COMMENTS

COIII/llem No. I-The Field Investigation Report completed for the explosive ordinance disposal
(EOD) range draws a definitive link between the presence of surface linear features and
underlying Dedroek fracturing. Many statemcnts in this document make this conncction. The
bedrock investigation at the EOD is based on the assumption that the h)1)othesized "Iinears" are
in some way related to bedrock fracturing. A reader of this document could easily assume that
this sort of relationship has been firmly established, when in actuality, no such relationship has
been shown to exist by EPA's contractor, or by previous data. Because this rep0l1 was
completed at the request of EPA by their contmetor, a member of the public could cite this
report, as currcntly written, as proof that fracturing in bedrock has some connection to the
h)1)othesized linear features. In the absence of'any supporting data, we strongly object to that
connection being drawn.
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This comment has been raised several times before, and despite previous objections, a definitive
link is again made by EPA's contractor in this documcilt. This rcport, and others in the future,
must clearly note that the theories being tested in this field program are entirely conjecture and
may not actually exist. In addition, future documents should include supporting data and it
should he prescntee! so that the reader can verify the data, evaluate the theory(ies), and detennine
the validity of the hypothesis.

Similar to what EPA added to the Draft Filial Work Plallfor Geophysicallllvestigation of
Bedrock Fracture Zone at Site 11 and Areas DOIVlIgradiellt (dated 8 November 2002), we
recoDunend the following statement be included at the beginning of the report ane! in the cover
letter so members of the public do not overemphasize theorized conditions that have been
colhxtcd at this sitc.

All existing chemical data ai NAS 111"111/S\Vick illdicate the Eastern Plume is 10C(l/ed ollly ill
the IInconsolid(l/ed geologic ullits over bedrock. amlthtll no bedrock impacts have occurred.
However. EPA has hypothesized /hat cOII/am;mJII/s may have contacted bedrock at sOl/1e time
in the pusl. (lml that some amOllllt ofcontumillmioll l/1(1y huve elltered bedrock ifcerwill
bedrock conditions are presellt. This hypothesis is IInlikely alld it has not been tested
scielltifically. but EPA feels this scenario. while IIl1likely. could be concepl!lally possible.
This investigation is beillg pialined 10-collecl dU/(1 Ihal call be IIsed 10 qllantitative~y assess
whether bedrock impacts arc like~l" 'l71C reader should realize the discllssion ofbedrock
cunditions included in this Wurk Plall are mustly hyputhetical and thlllllll unlikely set of
cOl/llitions would bc required for the CO/JIam;llllllts of fhe Eostcm Plume to have c/JIcred
bedrock in the past. 711is investigation is designed to collect data that \Viii assisl site
decision-makers when delermining whether cOIlIa"iinonis could have entered bedrock in
Ihe past. or whether Ihe curren/. understanding ofthe Easlem Plume is uccurate.

Comme/lt No. 2-The evidence for surface linear features has never been submitted in written
10ml for Navy review and. therefore, we cannot offer an opinion as to whether some connection
between surface lincar features and bedrock fractures is likely. Similarly, the geologicitl review
at the EOD range provides additional data, but has not proven any meaningnll relationship exists
between the top of bedrock and surface linear features. We would again request EPA's
contractor provide the GIS overages which show the line'ar features, <md provide a description of
how they generated so the Navy can review these data. Without this, any discussion of a
connection between "clay linears" and "lineaments" in bedrock anti hydrogeology cannot be
evaluated by the Navy. The concept of"clay lineal'S" was first proposed in 1998 by Gannett
rleming. To date. the Navy has not seen any data to support this concept despite 40r more years
of requests lor the data.

Comme/lt No. 3-Thc Field Investigation Report does not provide a signilicant discussion oCthe
hydrogeologic conditions that may relate to any observed fracturing noted at the EOD. The
presence of fractures or foliation in bedrock has never been disputed by the Navy, and is
documented by the existing bedrock monitoring wells at NAS Bnlllswiek. However, EPA's
contractor has hypothesized that signi licant quantities or ground water can be transported along
thcs\; fra\;turt;s. and m,ly have the potential to move offsite (over 2 mi) to the south. WC lind this
conjecture io be unfounded by what we know about the hydraulic properties of bedrock at the
site. This trip report does not provide any evidence to support the bold assertion that
undiscovered fractures can eonduc.tthe Eastern Plume from Site 11 to offsitc receptors.
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We would like to re-focus this effol1, and future bedrock investigations, on lhe water-bearing
nalurc oflhe bedrock, and how to best locate a bedrock monitoring well at Site II. We were
under the assumption that this ficld cffort would collect uselill data 10 address these issues.
To provide additional data that could help interpret the geophysical data scheduled to be
collected at Site II, we w~)uld recommend the Eon bedrock fractures be evaluated for water
bcaring potential over a greater scale (i.e., meters or hundrcds ofmctcrs) as this sort of data
would shed light on whether ground-waler movement is possible in bedrock over long distances.
Currently, there are no data to SlippOl1 the conjecture that large-scale water-bearing fraelures are
present that could conduct water from Site II (the only potential entry point for overburden
contaminants to bedrock) to offsite receptors. No additional data are provided in this repon that
would contradict the currcntly accepted conceptual model that the Eastem Plume is contained in
overburden, and that no significant volatile organic compound conccntralions have becn detected
in bedrock monitoring wells.

SPECIFIC COMMENTS

Sectioll 1.0, Backgroulld-We recommend the texl bc rcvised to note the hypothetiealnature of
thc linear features, and to clearly note this hypothesis remains untested. Please see General
Comment No. I for the text we believe is needed to alert citizens or others who may read this
document that all existing chemical data fl'om NAS Brunswick show the bedrock at the site is not
impacted, and is not a signit1cantmigration pathway for contaminants.

Sectioll 2.0, RegilJll(ll Bedrock-The document does not provide any references to note where
these facts originate. Statements should be referenced so the reader can clearly note whether
statements in this section arc based on previously published literature, or are based on data
collected during this work.

Sectioll 3.0, Key Filldillgs-The text references that SO bedrock features have been observed.
However, there is no discussion ofwhcrc thcse data points were collected, or any description of
what geographic area they may represent. The reader is left to guess thilt all measurements an;
from the EOD area, bUI their aCluallocalions within tbe EOD (or at other locations in the area)
.are 1I0t known. A map showing the location of each point and the relevant features observed is
nccessary for the reader to interpret the signi t1cance of any observations made regarding
bedrock. Without knowing where these data points were collected, a reader cannot interpret the
accuracy of the statements provided in the document, nor provide any meaningful assessment of
thc infomllltion noted in Sections 3, 4, or 5 of this document.

Sectioll 3.3, Site I I Bellrock Peak-The document states that .. .considerable evidence 11011'

suggesl the bedrock peak at Sile I I is illjaet (/ /lorth-/lortheast orie/lled ridge with a s/f!eper
westemjace. Such a jeature mayor may /101 i/lclude a pegmatite sUr' The reader is left
wondering what that evidence is, and where it may be found. If this statemcnt is meant to
suggest that surficial bedrock features observed at the EOD range can be directly related to

subsurface features at Site I I, we must point out that this sort of c.onjcclure is entirely
hypothctical. and has not bcen discussed with the Brunswick TEG.

Sectioll 3.4, Pegmlltite.ltoletll-Volcmlic lIeilr CL-I-The actual presence of the feature rcfcrred
to as "CL-l" has ncvcr bccn acknowledged by the Brunswick TEG. other than by EPA's
consultant. No peer-reviewed reports or documents which contain a mcaningful description of
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this feature (or other "linear features") have been provided to the Bnmswick TEG for comment.
Therefore, thc proposed relalionship bclwccn tht: Pegmatite/meta-volcanic rock unit and this
fealllre appears to have no scientific basis. We, therefore, cannot comment upon whether the
"CL-l" feature exists, nor whether any rock units may be related to this hypothesized feature.

Sectiull 3.5.1, Cape Elizabeth Schistosity-This section includes the statement that ...west
facillg slopes ofthe Capc Elizaheth rock are sufficiemlv steep amI high ellough 10 rise above the
Preslllllpscot clay alld IIIlIy lIIake good hydmlllic COlliact with overburden formOliolls. This
o!JserValioll applies both 10 the Site II bedrock peak, alld to the (westjactioll) east wall ofthe
1I0rth-lIortheast bedrock trough, especially betweell EW-5A amI MW-305. However, there arc no
data provided in this report to support this statcmcnt, nor in any other document that has been
made available to the Navy for review. Without suppOiting data which can be peer reviewed by
the Bnmswick TEG, this statement should not bc prescnted and must be considered to be entirely
hypothetical. Unless supporting data arc provided. this statement should be clearly identified as
conjecture. or removed from this report. We strongly object to statements such as this that lack
any supporting scicntific data. and which makc conclusions on little or no evidence. As with
similar statements macle in this report. a reader could easily assume this statement is fact. in
direct contradiction to all existing data. Because this statement is originating from EPA's
consultant. the doeulllent must clearly delineate proven statements from hypothesis.

Sectioll 3.5.4, All Bedrock Feflfllres-The report notes 80 bedrock observations were included
in this analysis. However, no data are provide in the report to illustrate where these
measurements were recorded, nor what the actual Illeasurements arc. At a minimum, a figure is
needed to show where these measurements were collected. and a table must be provided so these
data could be checked or reproduced in the future. Without additional infol1l1ation, the reader
cannot evaluate the accuracy of the rose diagrams provided in Figures 5A to 5D, nor interpret
their meaning with any certainly.

Sectio/l 3.6. Fme/llre Correlatio/l ofLi/leame/lts-This section includes the statement.,.
COllsequell/~V. 7 of91illeall/ellts lIear Site II call he cOllsideredjracfl/re-correlated (Figures 5
and 6). III addilioll, a slI/all set ofEOD jroclures docs correlme 10 N50E, sliggeslillg a possible
physical realilyfor Ihe two NE oriellted lineall/ellts ... As with other unsupported statements
noted above, this statement appears to be made without any supporting data. Simply stating that
a lineamcntnear Site 11 can be considered to be fracture correlated docs not provide sufficient
evidence. The referenced figures do not add any support to this statement. We would suggest
that based on the data presented in this report and other reporls, such as the Remedial
Investigation and subsequent geologic investigations at NAS Brunswick.. there is no evidence to
support the presence of lineaments near Site II which may be continuous, nor that fractures at
EOD support their existence in any way.

Scctioll 3.7, BCflruck Hydraulic COllducth'ity-This section includes the statement ... it is likely
thatll/allY bedrock areas will register greater verlicalthall horizOlltal hydraulic cOllduclil'il)'.
What data arc offered to supp011 this statement? This appears to be an opinion based on field
observations that lacks any hydrogeologic support. The report docs not document descriptions of
any fractures that could be used to support this stalement. We believe that the issue of bedrock
conductivity is a critical issue to be discusscd und resolvcd before thc bedrock monitoring well ut
Silt: II is installed to test the hypothetical ideas prcsclllcd by EPA's consultant. However, this
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statement cannot be considered as credible unless some sort of data arc provided in support.
This statement should be clearly identified as conjecture, or removed from this document.

Section 4.0, Ramifications for tile Gcopllysicalllll'cstiglltioll-We agree with Bullets I and 2.
Bullets 3, 4, and 5 do not appear to be supported by information conlained in this report. We
would like to point out that Bullet 5 mentions investigating the possibility of fracture zones ncar
EW-5 and MW-305. No previous mention of this area has been made to the Brunswick TEG,
and we arc not clear as to how the bedrock study at the EOD range relates to the area ncar EW-5.
The study of bedrock at the EOD was completed to assess and gather more data on bedrock to
help interpret the geophysical investigation planned for Site II. The inclusion of new areas for
review appears to be unsupported.

Section 5.0, Fllrtller Field Worlc-We believe that further field work would be warranted, but
that the goals, objcctives, and mcthods should be discllssed with the Bnl11swick TEG first, and
that other interested parties be included in field efforts. Clearly, the data collected from this
initial bedrock revicw are limited and highly subjective and, therefore, can be interpreted in
many ways. The recommendations for future field work must focus on two issucs:

I. How can the EOD bedrock exposures help the TEG plan and evaluate the planned
geophysical investigation? -

2. What can we leam about water-bearing fraetures, and the likely hydrogeologic eOllllitions
that exist in bedrock'!

Insorar as the reeommcndations in this scction support these goals, we agree lhat additional data
collected would be useful. However, insufficient data have been prescllted by EPA's contractor
to make the case that h}l)othesized linear features arc a viablc hypothesis, 01' are wOl1hy of the
expenditure of additional resources.
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